SIIT °99

Proceedings

st IEEE
Conference on
Standardisation
and Innovation
IN Information
Technology

Aachen
September 15-17, 1999

|

!

!

Sponsored by

IEEE

i



Standardisation and Innovation
in Information Technology

ST 99

- Proceedings -

Aachen, Germany

~ September 15 - 17, 1999




Conference Record

ngchndéerisc’rion and Innovation in Information Technology
IT'9

Aachen, Germany

Edited by Kai Jakobs & Robin Williams

ISBN 0-7803-9935-8

Abstracting is permitted with credit 1o the source. Libraries are permitted to photocopy
beyond the limit of U.S. copyright law for private use of patrons those articles in this
volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through

Copyright Clearance Center,
222 Rosewood Drive,
Danvers, MA 01923.

For all copying, reprint or republication permission, write to

Manager,

Copyrights Office,

I[EEE Service Center,

445 Hoes Lane, Piscataway,
NJ 08855-1331.

All rights reserved.

Copyright 8 1999 by
The Institute of Electrical and Electronics Engineers, Inc.




Table of Contents

Paper Session 1: Organisational Aspects of Standardisation

standard Selection Modes in Dynamic, Complex Industries: Creating Hybrids between
Market Selection and Negotiated Selection of Standards

Marc van Wegberg; University of Maastricht, The Netherlands.
Frank Vercoulen; Eindhoven University of Technology. The Netherlands. .................... 1

Organizational Decisions for L.T. Standards Adoption: Antecedents and Consequences
Joel West, University of California, Iving, USA. . ... oo it i e it et i 13

Standardisation through SAP R/3: A Proposed Model for Effective Implementation
Majed Al-Mashari, Mohamed Zairi University of Bradford, UK. . ..........o oo i, 19

CAPE-OPEN: Experiences from a Standardization Effort in Chemical Industries

Matthias Jarke, J6rg Kdller, Wolfgang Marquardt, Lars von Wedel,
RWTH Aachen, Germany. A
Bertrand Braunschweig; Institut Frangais du Pétrole, France. ...........ooovivii i, 25

Paper Session 2: The Standards Setting Process

Consortia and the Evolution of Information Technology Standardization
Carl Cargill, SUN MICTosystems, USA. . ... e it e e 37

Taming the West - CEN/ISSS is a pioneer in opening up participation in the
Information Society

James Boyd; CEN/ISSS, BEIGIUM. . . ...ttt et et e e 43

Governance Mechanisms of Standard-Making in the Information Technology
Kwonjoong Choh; Seoul National University, South Korea. ..o KL

Standardization and Intellectual Property Rights: ETSI’s controversial search
for new IPR procedures

Eric J. Iversen; The STEP-GrOUD, NOTWAY. . . .« vttt et ettt e e et e i e e e 5

Debate: Is There a Future for the Internet's standardisation process?

Critique on an Analysis: Tension between Standardisation and Flexibility' Revisited

Tineke M. Egyedi TU Delft, The Nethernands. . .. ..ottt e &5
Poster Session: The Many Facets of Standardisation

Developing corporate infrastructure: implications for international standardization

Eric Monteiro; NTNU, Norway.
Ole Hanseth; University of Oslo, NOIWAY. ...\ ivti i i i eren, 75

Quality Plan Recommendations for Temporal Consortiums
Edmundo Tovar, Jesus Carderiosa; Universidad Politécnica de Madrid, Spain. ............. s



The Process of Standard Making: Equilibrium and Transformation in
Social Networks.

Viadisiav Fomin, University of Jyv@skyld, Finland. . ... ... .o oo 85

Company Strategies Relating to the Participation in Standardisation Processes
in the Context of Digital Convergence

Matthias Krieb; Phitipps-Universitat Marburg, Germany. ...t 9l

Using TMN Standards to Solve Proprietary Aspects in SDH Multivendor Network
Management

Rogério Koehn, Carmen Guerrero, Angel Ving; University of A Coruna, Spain. ............... 97

Experiences and Positions of the DIN IT Standards Committee
Ingo Wende; DIN German Institute for Standardization, Germany. ..................coel 163

Standardised Communication in Electronic Commerce

Seren Hjarup; Technical University of Denmark, Denamrk. ..o, 109
Standardization of Multimedia Conferencing: Design and Implementation

Minzhe Zhao; Singapore Polytechnic, Singapore.
Zongkai Lin; Institute of Computing Technology, PRChin@. ......ccoviiiiiiiiiiiiiii ., 13

Contribution Towards a Theory of Standardization in Telecommunications
Mostafa Hashem Sherif, AT&T, USA. ... i i i e e e e et e e s 119

Paper Session 3: On Innovation

The Influence of Innovation and Standardisation on Macroeconomic Development:
The Case of Germany

Knut Blind, Hariolf Grupp, Andre Jungmittag; Fraunhofer-Institut flr Systemtechnik und
INNOVAONSTOrSChUNG, GeIMANY. ...ttt e it e e e ie 125

Networks, Noise and Navigation: Sustaining Metcalfe’s Law through
Technological Innovation

Paul Windrum,; MERIT, University of Maastricht, The Netherlands.
G. M. Peter Swann; University of Manchester, UK . ... .. o i i 133

Technical Communications Standards: New Directions in Innovation
Ken Krechmer; Communications Standards Review, USA. . ... oot ienes 143

The Human Characteristics for Innovation in the Development of Information Technology
David A. DeMarco, Jonathan D. Rabson, Michael Seebacher; \dea Connections, USA. .... 149

Paper Session 4: Economic Issues and Theory of Standardisation

The Development of Standards in the Mobile Telephone Industry and their
Effect on Regional Industry Growth

John Rice, Peter Galvin; Queensland University of Technology, Australia. .................. 183

The Standardization Problem - An Economic Analysis of Standards in
Information Systems '

Peter Buxmann, Tim Weitzel Falk v. Westarp, Wolfgang Kénig:
J W. Goethe-University, Germany. ....... oottt e 157




Reconsidering the Assumptions for “Tipping” in Network Markets
Joel West; University of California, Irvine, USA. ... ... oo i 163

innovation and Standardization in Technological Trejectories : A Schumpeterian
Perspective and Three Models of Standardization in the Information Technology Industry

Kwonjoong Choh; Seoul National University, South Korea. ..o, 169

Toward a Theory of Standards
Timothy Schoechle; University of Colorado, Boulder, USA ... ... i iiiiiieeeenan, 175

Paper Session 5. Specific Standards and Applications

Posix: A Case Study in a Successful Standard Or, why We Don’t Need
Radical Change in the SDO Process

Stephen RWalli; Softway Systems, InC., USA. .. ... oo i i e 183

An Environment to support flexibility in process standards
Carla Blanck Purper; Bremen University, GeImany. ... c.v oottt i,

Standardization and Innovation of Multimedia Technology in Consumer
Electronics

Shoei Kataoka; Electronic Industries Association of Japan, Japan.
Henk Kolk: Philips CE, The Netherlands. ..o 199

Using The ISO/IEC 12207 Tailoring Process For Defining a Maintenance Process

Macario Polo, Mario Piattini, Francisco Ruiz, Coral Calero;
Universidad de Castilla-LaMancha, Spain. ... ..o i e 05

Workshop: 'Electronic Tools to Support Standardisation Work'

Usability of a Collaborative Authoring System for Standards Development:
Preferences, Problems, and Prognosis

Michael Spring, Restiani Andriati, Vichita Vathanophas; University of Pittsburgh, USA. ...... 21

A Proposal for a Web Based Standardization Process
Carl Cargill; SUN Microsystems, USA. ... ... .. oo 27

Progress towards web-based Electronic Committees in the CEN/INES project
(internet Network for European Standardization)

Simon Downe; DIN, Germany,
lidio G. Chaves; Pedro Nunes Institute, Portugal. ...... ... yAY

An evolutionary view of working proven tools for thousands of members
JAY 0RO, IBEE, US A, e 237

Panel: Standardisation in the Next Millenium - Where Do We Go from Here?

K. Asatani; Kogakuin University, Vice Chairman ITU SG 13, Japan. .....o.vevviiiininenian.. 241




Keynote and Invited Papers

There Are no Standards for Making Standards

GArY S.RODINSOM .« v oo i e e 245
ICT Standards Sefting from an Innovation Studies Perspective

Robin Williams; University of Edinburgh, Scotland. ......... ... 251
ITU-Studies in Gl

Fabio Bigi, ITU-T, SWHZeHAND. ... i e 263
Listof AUthOrs ..., 27




Using The ISO/IEC 12207 Tailoring Process
for Defining a Maintenance Process'

Macario Polo, Mario Piattini, Francisco Ruiz, Coral Calero
Escuela Superior de Informética
Universidad de Castilla-La Mancha
e-mail: {mpolo, mpiattini, fruiz, ccalero}@inf-cr.uclm.es

Abstract

ISO/IEC 12207 is a global framework applicable to all software life cycle processes: from the
acquisition of a software product, service or system, to its maintenance, passing through the supply,
development and operation. This standard is tailorable to different software projects. As ISO/IEC
12207 says, “the tailoring process is the deletion of non-applicable processes, activities and tasks”.

On the other hand, maintenance is the most costly stage of software life cycle, representing
sometimes 90% of total costs. Possibly, these high costs have a part of its origin in the lack of a
methodology to manage maintenance efficiently. However, it is surprising that most the organizations
asked about this, which follow a methodology for their new developments, affirm they have not any
one for maintenance [6]. Therefore, we agree with [2] when they say that in order to accomplish the
effective management of the software release process, methodologies that take into account the
maintenance release process are needed. The large number of legacy systems still being maintained
invites us to propose possible improvements for software maintenance.

Due to the big impact of ISO/IEC 12207 on software industry and organizations, we have
applied its tailoring process to the rest of the standard for obtaining in this manner a methodology for
software maintenance. This application is the purpose of this paper.

I. INTRODUCTION

ISO/TEC 12207 [S] is a global framework which covers all aspects of software life cycle processes. It is
applicable to the Acquisition, Supply, Development, Operation and Maintenance of software products, systems and
services. This standard is tailorable to different software projects: among these ones, maintenance projects.

Maintenance, as it is well known, is the most costly stage of the software life cycle. Some studies affirm that
maintenance costs reach sometimes 90% of the total costs of the life cycle [4]. Although, these ones are habitual
costs for most organizations, they do not follow any methodology to manage software maintenance, but they follow
it out for new developments (whose total effort represents between 10% and 40%).

With these circumstances, it is not rare that the software industry demand methodologies for controlling and
managing this hard and long stage of the software life cycle, above all if we take into account the big number of
legacy systems still being maintained [3]. For [2], methodologies which take into account the maintenance release
process are needed to accomplish the effective management of the software release process.

In this paper we present the application of the ISO/IEC 12207 Tailoring process to build-up a methodology for
software maintenance. We have chosen this standard because, as [7] says, it “will drive the world software trade and
will impact on maintenance™. Also ISO/IEC 12207 it is the basis for the development of other standards, as Spice
(ISO/TEC 15504).

This paper is organized as follows: section II is a revision of the Tailoring process of ISO/IEC 12207 and a
brief description of the rest of processes, but paying special attention to Maintenance. In section III we describe the
use of the Tailoring process to ISO/IEC 12207 to build a methodology for maintaining information systems. In
section I'V we state our conclusions and future work.

We wish that this methodology will be adequate to the standard, since “Compliance is defined as the
performance of all the processes, activities and tasks selected from this International Standard in the Tailoring
Process for the software project”. If we could reach this goal, we would be ready to provide to organizations a useful
methodology, especially for those ones that want to achieve certifications as, for example, ISO 9000.

1 .

This work is partially supported by MANTICA (CICYT/European Union 1FD-097-0168) and MANTEMA projects (carried out by
Atos ODS, S.A. and Universidad de Castilla-La Mancha; ATYCA, Direccién General de Tecnologia y Seguridad Industrial of the
MINER, Ministerio de Industria y Energia, Spain).
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II. THE TAILORING PROCESS AND ISO/EC 12207

ISOMEC 12207 defines a set of processes which must be performed during the software life cycle,
independently of which one the organization had selected. Through its Tailoring process, this standard is tailorable
for different software life cycle models, and it is the organizations responsibility to map the activities and tasks of the
standard into the chosen model.

The standard divides the processes into three groups (plus the Tailoring process):

1) Primary processes: those which serve primary parties (acquirer, supplier, developer, operator and
maintainer) during the software life cycle.

2) Supporting processes: those which support another process as an integral part with a distinct purpose,
contributing to the successful performance of the project and to its quality.

3) Organizational processes: they are used by the organization for establishing and implementing of an
underlying structure, which allows the continuous improvement of both the structure and processes.

A. The Tailoring process

In ISO/IEC 12207, every process is defined as a set of activities and, every activity, as a set of tasks. The
Tailoring, of course, is also defined in such manner. In particular, the activities which compose Tailoring are the
following:

1) Identifying project environment, whose only task consists of identifying those project environment
characteristics which will influence on the tailoring (e.g., the life cycle model, system and software requirements,
size, criticality and system types, software product or service, etc.).

2) Soliciting inputs, whose only task consists in the solicitation of the inputs of the organizations which will
be affected by the tailoring decisions (e.g., users, support personnel, etc.).
3) Selecting processes, activities and tasks, which (without underestimating the importance of the others) is

the main task of Tailoring. This activity consists of three tasks:

3.1.Decision about what processes, activities and tasks will be performed, including the documentation to be
developed and responsible.

3.2. Provision of the processes, activities and tasks selected in the previous task and not provided by ISO/IEC
12207.

3.3 Paying special attention to those processes, activities and tasks which will be deleted and which are
considered as requirements in the standard.

4) Documenting and rationalising together all tailoring decisions, which consists only of one task,

definable as the activity itself.

ISO/IEC 12207 includes an informative annex which provides guidance to its tailoring. Two tailoring levels are
suggested: the first one, for adapting the standard to a specific business area (aviation, military, etc.); the second one,
for each specific project or contract. We will talk about some issues of this annex when we explain the tailoring to
the maintenance methodology.

B. The Maintenance process

Maintenance is considered by ISO/IEC 12207 as one of the primary processes of the software life cycle. It
defines the activities and tasks which must be performed by the maintainer organization.

As all processes in this standard, Maintenance is made up of a set of activities and tasks. In the tenth task (third
activity) of the Maintenance process, a Development process is introduced to carry-out the implementation of the
modification. A strict follow-up of this Maintenance process would imply the execution of the thirteen activities of
the Development process, with its corresponding set of tasks. Furthermore, this big number of works may imply
overlapping of some activities and tasks (two acceptances of the customer, two system integrations, etc.).

III. USING THE TAILORING PROCESS TO BUILT-UP THE METHODOLOGY

This methodology spurts from a collaboration project between the University of Castilla-La Mancha, in Spain,
and Atos ODS, a French multinational among whose main business activities is the outsourcing of software
maintenance. This activity receives every day a growing importance on the software market [1], reason by which we
think it is interesting to incorporate it to the methodology.

A direct and continuous contact between the university and the enterprise has characterised the building of
MANTEMA: the first one, furnishing different, sequential and accumulative versions of the methodology; the second
one, applying its own experience to refill lacks discovered and providing valuable suggestions.
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A. Applying The Tailoring-Process Activities One By One

In this section we expose the sequential application of the Tailoring activities (see section II), to allow the
reader the perception of different phases we have executed.

Activity 1. Identifying project environment.

Maintenance projects involve existing software systems. Normally, maintenance is an uncontrolled process,
performed on demand, very often with very tight time margins to be carried-out.

Four types of maintenance are typically distinguished:

1) Corrective: when an error blocks the system and impedes its normal operation.

2) Perfective: when the addition of new functionalities is required.

3) Preventive: when some internal attributes of the software are going to be changed (maintainability,
cyclomatic complexity, etc.), but with no change of neither the functionality nor the form of use of the system.

4) Adaptive: when the system is going to be adapted to a new operational environment.

We also divide the corrective into two subtypes:
1. Urgent corrective, when the error must be corrected very quickly.
2. Non-urgent corrective, when the error resolution can wait for some time.
In Figure 1 we summarize what parties of the environment affect every type of maintenance. Furthermore,
every type has a different impact and cost, shown in Figure 2 [6].

It is interesting to consider the possibility of incorporating outsourcing activities and/or tasks to the
maintenance process.

Perfective maintenance

Corrective maintenance
echnological
foundation

and
Preventive maintenance
Environment
Adaptive maintenance
Figure 1. Sources of software maintenance. Figure 2. Costs of every maintenance type.

Activity 2. Soliciting inputs.
We have maintained interviews with all sort of Atos ODS personnel for nine months: programmers, heads of

maintenance, project managers, etc. We have taken note of all their comments, and we have refined progressively all
the different versions of the methodology.

Activity 3. Selecting processes, activities and tasks.

Our aim, when we begun the construction of this methodology, was to build a practical and quick guide for
software maintenance, with support for metrics for this specific process. We do not desire to provide neither
complicated crossed-references tables, nor different books to be capable of applying this methodology correctly.
Then, we integrate into software maintenance some processes of ISO/IEC 12207, leaving some others
(Infrastructure, Configuration Management, Improvement, Quality Assurance, Training and Operation) out of our
bounds.

From the Maintenance process with the Development one expanded inside it, we can identify three groups of
processes which served us as a foundation to build the methodology and that we show in Figure 3.

Definitionof the Execution of Migration
Maintenance [fmmmediin the — and
Process intervention ' retirement

Figure 3. Foundation for the methodology, taken from ISO/IEC 12207.
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However, bearing in mind among the interests of Atos ODS is the consideration of the outsourcing inside the
maintenance, the incorporation of related sets of activities and tasks was needed. With the outsourcing, a customer
organization gives to a provider organization the maintenance of a software subjected to a contract. Afterwards, the
Definition of the Maintenance Process, the Execution of the Intervention and the Migration and Retirement are the
customer’s responsibility. In this way, we must add two nodes to Figure 3 graph: one at the beginning to carry-out the
outsourcing contract, study the existing system that will be maintained, etc., and another to the end of the outsourcing
relationship.

On the other hand, we saw previously that there are different forms of proceeding depending on the
maintenance type, and we mentioned five (urgent-corrective, non-urgent corrective, perfective, preventive and
adaptive). Therefore, we could split the central node of Figure 3 (Execution of the intervention) into five, one for
every one of the five maintenance types. However, it is interesting to note that the practical application of the
methodology in Atos ODS’s customers showed that the latest four types of maintenance share common design lines
and a very similar method of intervention. Then, one of the comments and suggestions mentioned in section A.2
(Soliciting inputs) by Atos ODS’s directors was to group non-urgent corrective, perfective, preventive and adaptive
maintenances into just one type: the predictable maintenance. To preserve terminology, we say “non-predictable
maintenance” to mean urgent-corrective.

Then, with these two considerations, we redraw Figure 3 in this form:

Predictable
activities and

tasks [
Initial " Migration and Final activities
activities of tl})‘eﬁmtlon of retirement I of outsourcing
; e
outsourcing maintenance Non-predictable
activities and
tasks

Figure 4. Definitive structure of the maintenance process.

Generally, activities contained in the two initial nodes and in the final one are carried out only once, although
the second one, which is under the control of the provider organization (which will be the owner if there is not
outsourcing) may be reexecuted so many times as necessary.

Below we list which are the activities and tasks which make up this methodology. However, we do not detail
their contents, since they can be found in [8].

A.3.1. Initial activities of outsourcing.

Really, the initial node constitutes one special instance of a mixture of the ISO/IEC 12207 Acquisition and
Supply processes, which have been integrated into this maintenance methodology. The following activity must be
carried-out in the initial set of activities:

Activity O. Initial study. This activity consists of the following tasks:

0.1 Beginning and information coliection
0.2 Preparing the maintenance proposal
0.2 Contract

A.3.2. Definition of the Maintenance process.

Once signed the contract, the supplier of the maintenance service acquires the responsibility of the maintenance
process. The first work to do is the second node of Figure 4: “Definition of the Maintenance Process”. This set is
related to the Process implementation activity of the ISO/IEC 12207 international standard. It is made up of one
activity in this methodology. It is also a little special, since the maintainer must be acquainted with the information
system and all their software products (because this knowledge was not revealed by the questionnaire, which is only
a summary of the software characteristics).

The following activity must be performed in this set:

Activity 1. Process Implementation. This activity consists of the following tasks:

1.0 Knowledge acquisition

1.1 Developing plans

1.2 Defining Modification Request procedures

1.3 Implementing Configuration Management process

1.4 Preparing test environments

A.3.3. Execution of the intervention.
After task 1.4, the maintainer is prepared to carry-out the needed interventions of maintenance.
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By reasons of space we will mention only the activities and tasks which compose the predictable (urgent-
corrective) maintenance, which is the shortest.

Urgent-corrective interventions must be performed quickly, in very little time, against time to analyze
alternatives, etc. Let us remember that, right now, ISO/IEC 12207 introduces a Development process inside the
Maintenance. The Development process has many activities and tasks that we will not be able to use in urgent-
corrective interventions. Then, and taking into account the singular character of software changes and modifications,
we must disregard some activities of the Development process and limit the activities and tasks to develop to the
following set:

Activity UC1. Error analysis. This activity is set up of the following task:

UC1.1 Investigating and analyzing causes

Activity UC2. Urgent-corrective intervention. This activity consists of the following tasks:

UC2.1 Making corrective actions
UC2.2 Filling in documentation
UC2.3 Verifying the modification
Activity UC3. Intervention closing. This activity consists of the following tasks:

UC3.1 Putting the software product to production environment.
A.3.4. Documenting tailoring decisions and rationale.

Possibly this paper is the required document for this activity.
A.3.5. Rest of the process and processes integration.

As we do not wish to expand this paper too much, we will say that the Migration and Retirement of the
software are directly imported from ISO/IEC 12207. The last node of the graph we use to represent this maintenance
process is made up of just one activity, which may be tailored depending on the conditions which have provoked the
end of the outsourcing relationship, organizational procedures, etc.

We have mentioned that some processes of the International Standard are integrated into the maintenance
process we define. As an example of the integration of the Documentation process (one of the Supporting processes
of ISO/IEC 12207), the methodology provides templates for almost the possible documents generated during the
process (Initial questionnaire, Maintenance proposal, Maintenance contract, Risk factor Table, Technical summary,
Modification request, Performed corrective actions, Performed unitary tests, Diagnostic and possible solutions,
Alternatives of implementation, Performed Perfective/Preventive/Corrective/Adaptive actions, List of software
elements and properties to improve, Migration plan, Future migration notification, Product measures, Maintenance
plan for a period, etc.).

Furthermore, in every task of the methodology, the document or set of documents that must be filled in are
established.

IV. CONCL.USIONS AND FUTURE WORK.

In this work we have shown how we have used the Tailoring process of ISO/IEC 12207 to set up a
methodology for supporting maintenance that -we believe- covers an existing gap in Software Engineering.

We have kept-up some original activities of the standard, but we have had to reject others. In the same manner,
new activities and tasks have been added, in order to consider the outsourcing of software maintenance, as for the
special treatment of the different types of maintenance.

Nowadays, we are in an advanced stage of the development of MANTOOL, an automatic tool which supports
the methodology. We hope to present an evolved version of MANTOOL in the near future. It is hoped that this
methodology will be used for MANTOOL’s own maintenance.
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